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1. Project Overview
Diabetes mellitus is one of the most prevalent chronic diseases worldwide and a major public health concern in Saudi Arabia. Early prediction of diabetes can significantly reduce its complications and improve patients’ quality of life. This project aims to develop an intelligent system that predicts the likelihood of diabetes using deep learning techniques. The model will analyze patient data such as glucose levels, body mass index (BMI), blood pressure, and age to detect early signs of the disease. By leveraging artificial intelligence, this study seeks to support medical professionals in diagnosing diabetes more accurately and efficiently, aligning with Saudi Vision 2030’s goal of enhancing healthcare services through smart technologies.
2. Project Goal
The main goal of this project is to design and implement an intelligent system capable of predicting diabetes at an early stage using deep learning algorithms. By analyzing clinical and lifestyle data, the system will identify individuals at high risk and assist healthcare providers in taking preventive measures. The project also aims to improve diagnostic accuracy, reduce medical costs, and support the development of smart healthcare applications in Saudi Arabia. Ultimately, the system will contribute to achieving Vision 2030 objectives by promoting advanced, technology-driven medical solutions.
3. Approach
To achieve the project goal, a scientific methodology will be followed that focuses on data collection, preprocessing, and deep learning model development for diabetes prediction.
Data Collection: The project will use real or open-source medical datasets containing patient information such as glucose level, BMI, blood pressure, insulin levels, age, and family history. Whenever possible, Saudi patient data will be used to ensure the model’s local relevance.
Data Processing: The collected data will be cleaned, standardized, and divided into training and testing sets. Missing or incorrect values will be handled appropriately, normalization will be applied to numerical features, and categorical data will be encoded into numeric form.
Model Selection: A deep learning model such as an Artificial Neural Network (ANN) or Deep Neural Network (DNN) will be developed and trained to predict the likelihood of diabetes. The model’s performance will be compared with traditional machine learning algorithms such as Logistic Regression and Random Forest to evaluate improvements in prediction accuracy.
Evaluation: The model will be tested using performance metrics including Accuracy, Precision, Recall, F1-score, and Error Rate to assess its reliability and effectiveness in early diabetes prediction. 
4. Project Steps and Timeline
The project will be completed in four main phases over approximately six months as follows:
1.Data Collection and Preparation (Month 1–2):
Gather open-source or local Saudi medical datasets related to diabetes, clean the data, handle missing values, and preprocess it for analysis.
2.Model Development and Training (Month 3–4):
Design and train a deep learning model using tools such as Python, TensorFlow, and Keras to predict diabetes risk accurately.
3.Testing and Evaluation (Month 5):
Test the model on new or unseen data and evaluate its performance using metrics such as Accuracy, Precision, Recall, and F1-score.
4.Final Adjustments and Report Preparation (Month 6):
Refine the model based on evaluation results, improve its accuracy if needed, and prepare the final project report including analysis, discussion, and recommendations.
 5. Expected Results
This project is expected to achieve significant improvements in the accuracy of diabetes prediction by applying deep learning techniques to patient data from Saudi Arabia. The developed intelligent model will be able to identify individuals at high risk of developing diabetes and assist healthcare professionals in making faster and more reliable diagnostic decisions. Additionally, the project is expected to contribute to the advancement of AI applications in Saudi healthcare, supporting early detection, preventive care, and data-driven medical decision-making.

Ultimately, the proposed system will align with Saudi Vision 2030 by enhancing healthcare quality, promoting smart digital transformation, and reducing the national burden of chronic diseases such as diabetes. 
6. Resources Needed
The successful implementation of this project will require several technical and computational resources, including:
 -Software and Tools:
Python programming language and development environments such as Jupyter Notebook. AI and deep learning libraries including TensorFlow, Keras, Scikit-learn, and Pandas will be used for model design, training, and evaluation.
- Dataset:
Open-source or local Saudi medical datasets related to diabetes (e.g., glucose level, BMI, insulin, blood pressure, and age). Whenever available, real clinical data from Saudi healthcare institutions will be preferred.
-Computational Resources:
A high-performance computer or cloud computing platform with GPU support, such as Google Colab or AWS, will be required for deep learning model training and large-scale data processing.
- Technical and Expert Support:
Academic supervision from AI and data science specialists, along with medical consultation from healthcare professionals, will ensure the model’s accuracy, ethical compliance, and clinical applicability. 
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